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(57) H3o6peTeHMe othocmtc* k peMOHTHO-wao- 
* n»l4MOHHWM pja6oTaM o6caAHux KO/tOHH He<J>- 

Tera3bBbix cxuaxHH A/ia BOCCTaHOB/ieHwa mx 
repMeTM4HOCT*i. Uenb - noawweMMe waAexHo- 
ctm ycTanoBRn MeTa/i/iv<Hecicoro n/iaCTwp* 
(Mfl). B KOpnyce ycTpoftcTsa ycTaHoe/ieMbi 
3/ieKTpoABwraTenbc peAyKTopoM, rMAPOHdcoc 
u rMApoMM/iMHAp c rio/ibiM nopujneM w uito- 
kom. floA Mfl Ma Ba/»y Kopnyca ycranoB/ieHa 
paCKaTfbiBaioma* rom>B>ca (PQ. B HwxHeft h*c- 



tm Kopnyca c B03MoxnoCTbio B3aMMOA6tiCTBMfl 
c Mfl pa3MemeH ynop c atecTKO cbb33mhwm c 
mum npwBOAOM ero oceBoro nepeMemeHMfl. 
HdA Pr pacno;ioxeH AopHMpyK>utM& kohyc 

yCtaHOBfleHHUft Ha UlTOKe C BO3M0XH0CTbK> 

BaawMOAeHCTBviJi c Mn. ripuBOA nepeMeme- 
HMP ynopa swno/iHeH a eMA8AW<J><t>epeHm*a/ib- 
Koro nopuJHB. ycraHoo/ieHMoro b Kopnyce h 
o6pa3yK>mero c ero .CTemeaMH A»e Kanepw. 
OAHa m3 KdMep ruApaa/insecKn cbh33h3 KaHa- 
/iom c no/ioCTbK) MarMeTaHMH, a Apyraa - APr 

fWM KBN3/10M C OO/IOCTblO BC3CU8aMMSJ 

rwApOHacoca. Mexay co6om KSMepw ca«3aMw 
KaHanoM c pacnonoxeHMbtM a Hen o6patHWM 
KnanaHOM co ujtokom. KoHyc. npoxoA* no Mfl, 
Ae<t>opMnpyeT ero a mm/imhap m npwxMMaeT k 
peMOHTvipyeMOM rpy6e. flepeMeiaaeMafl 
Bc/ieA aa KOHycoM PT co3aaeT Aono/iHWTe/ib- 
Hy»o n/iacTMsecKyio Ae4>opMaMM»o. flpw aoctw- 
xehHM «aepxHero nonoxeHM* PT cbomm 
topuom B03ACMCTByei Ha ujtok Knanana. koto- 
pbifl oT^puBaeT AocTyn pa604ew xmakoct* m3 
KaMepw H3A nopuiweM no KaHa/iy a no/iocTb 
Bcacb»B3HHH rwAPOHacoca. KoHTaKTHa* n/»o- 
maAb h yAepxwaaK>mee ycw^ne Mfl Ha ctcmkc 
o6caAHO»i KOnortMbi aoctbtohmw a"» eroyAep- 
X3mm*. 1 w/i. 



is 



o 
ai 
o 
o 



H3o6peTeHMe othochtch k ycrpov'icTBaM 
• peM0HTHO-M30/iRUMpHHwx pa6oT o6caA' 

HWX KO/IOHH He^TerB30BblX CKB3XMM c ue/ibk) 

BOCCTartOBTieHvw mx repMemsMOCTM, 

UeAbio n3o6peTeHM« PB/i«erc« noebiiue- 
Mwe HaA^xMOCTM ycTaHOBKM Meran/iMsecKoro 
n/iacTwp». 



Ha seprexe cxcm3twmho M3o6paxeMO 
npeA^araeMoe ycTpo«CTBO a^a peMOHTa 06- 

CaAHOM KO/IOHHW, npOAO/lbMbIM pa3pe3- 

B umamhaPmmbckom KOpnyce 1 ycipOHCT- 
03. cnycKaeMoro a cKBaxMMy hb Ka6e/ie 2. 
pacnO/iOxeH 3/ie<Tp0ABnraTenb 3 c peAy* T o~ 
pOM 4. AsyxnnyMxepHWM rnApOH3COC 5 c Bca- 
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CbtBaiouiMMU 6, HarMeTaienbHwMn 7 h peAy*- 
i^viohhwm 8 K/iananaMw. .wapoumdvihap 9 c 
nonwM nopujueM 10 h ujtokom 1 1 , AMcjNpepen- 
una/ifcHua nopiueHb 12, RB/iaioiuMHCfl npneo- 
AOm oceaoro nepeMetueHUji ynopa 13. m 

XeCTKO C HUM CBR33HHUVi, AOpHnpyKWMM KO - 

Hyc 14 c noAnpyxMMeHHWMM n/iaBatomnMw 
nn.aiDKaMM 15. pacKaTbieaiomaH ro/ioaKa 16 m 
npoAOiibHO-ro^pupoaaHMbift MeTan/iUMecKwft 
nnacTwpb 17. Pa6oswe no/iocr* rHAPOUMnwH- 
Apa 9 m no/ioro nopuiHR 10 ruApaa/iwsecKM 
CB$i3aMbi MOKAy co6ofl no icana/iy a. * e P e 3 ooa - 
npy>KviMeHHwM 30/)0THWK-nepex/i>oM3Teflb 18. 
xaMepa, o6pa30B3HHaa cTewxaMW xopnyca h 
AH<J>4>epeHUuaAbHUM nopmneM 12. ruApaann- 
seCKM cBHsaHa no xaHa/iyJc no/ioCTb»o narne- 
TaHun rMAPOHSCOca. 

Apy'aa KaMepa, o6pa30B3HHaa CTeHxaMW 
Kopnyca vt A^^4>epenuvia/ibHbiM nopiuneM. 
rHAPaa^MsecKvi cabana c no/iocTb»o Bcacwaa- 
Hun ruAPOHacoca k3H3/iom)J. 

B AM4>'4>epeHuwaiibHOM nopwHe ai« cb«- 
3m o6evtx KdMep Buno/men xaHan c axcviam>HO 
pacno/»o)KjeHHbiM o6paTHUM xnanaHOM 19 c 
BwcTyrraiomwM M3 Kopnyca ujtokom. B mcxoa- 
hom no/io*eHWM K/ianaH 19 3aiepbiT m pa3Ae/ia- 
er tcaMfcp", o6pa30B3HHbie 

Av»J>4>epeMUMa/ibHWM nopiuneM 12 co ctchkb* 
mm xopnyca. BHyTpeHHna no/iocTbycTpofccTea 
3anonneHa- pa6owea *wAK0CTbK> m cxoMnen- 
cMpooana c BHeuiHew cKaaxvmHoft cpeAOvi 
anaromHUM KOMneHcaTOpoM 20. flopMwpyio- 
4A*& Konyc 14 n pacKaTwaatomas ronoBxa 16 
yCTdHOBiienu na xonue nonoro uiToxa 11. npvi 

3TOM ;papKBTWBa»OUia« rO/lOBKB KMHBMaTwMC* 

ckm CBn38Ha c 3/ieKTpoAB^raTe/ieM 3 sepe3 
T^necKonMHBcKMM Ban 21 xopnyc8. ycTanoa- 
nzHHU&na onopax xaneMvia b ho/iom ujToxe 11 , 
noptiwKe lO.CB^aaHHuw c hum B3i 22 m n/i3He- 
Tapn>iB peAYKTOp 4. Ha fiany 22 ycTanowieH 
aKCueHTpMK 23|Cny*amx<* npnaoAOM Aayx 
n/iynxepoB rwAPonacoca 5. 

npoADAbHo-ro<t>pMpOBaHHu& MeTan/iMMe- 
ckmwi n/iacTbipb 17 b TpawcnopTHOM no/iowe-. 
Htm pacno/io*eH Me*Ay. ™. yAep*M3aeTC« 
AopH^pyiOiUMM KonycoM 14 m ynopOM 13. 

&n* saKpen/ieHWB ycTpoftCTBa b ko/iohhb 
oho cHadxeno ynopHbiMW ui/wncaMW unw »ko- 
pawn (ne nona3aHy). 

ycTpowcTBo pa60TaeT CJieAy»om"M oopa- 

30M. 

Ha MHTepBB/ie npoBeAenwn peMGHTHO- 
M3o/i»u«ohhux pa6oT no Ka6en»o 2 bkjivombgt* 
c« 3/iexTpoABviraTenb 3. xoTopw* sepe3 
3KcueHTpwK23 npwBOAKT b Ae^cTBwe nnyH^e- 
pw rwAPcmacoca 5 vi oamobpcm€mho bo Bpame- 
Hvie Mepe3 bbj\u 21 m 22 paCK8TWB3J0U\yK) 
ronosKy 16: nepBonasa/ibHO Kopnyc 1 npn6o- 
pa 3aflK0pwaaeTc« b KonoMHe Tpy6. a 3aieM 
pa6oMaP xviAKOCTb no KananyS or rwApOHaco- 



ca nocTynaeT b kaMepy mba Avi<J><l>epeMUvia/ib- 
hwm nopujHeM 12 m paOonee Aae/ieMne nepea 
ynop !3yAep^cMBaeT npoAO/ibHO-ro^pwpoaaH- 
kwm MeraAAMseckMi?! nnacTwpb 17. Rpn 3tom 
5 odpaTHbitff K/ianan 19 3aKpuT. 

flocne Aoc7M>»ceMMa Heo6xoA M Moro Aao^e- 
hmr noAnpyxuHeHHbia 3onoTHMK-nepe»c/iiOMa- 
Tenb 18 nepeMecTMTCH bhh3 ao ynopa, 
oTKpwBaa AOCTyn pa6oHePt xhakoctm no xaHa- 
10 nyanoA nopiueHb 10 rMAPOu^AWMAPa 9. 

flopHnpyioiAHft xoHyc 14, npoxoA« no 
nnacTupio 17, t^opMHpyeT ero a uh/imhap h 
npMXMMaer k peMOHTupyeMoPi Tpy6e. a ero 
rvjaaaiomwe nnauiKM Kanvi6py»T t cosAaBaj? ra- 
15 paHTMpoBaMHu^naTflr. nepeMeunaeMaw BC/iea 
3a AopHnpy»omMM KOHycoM 14 paci(aTu»Ba»o- 
maw ronOBKa 16 co3AaeT Aono/mnTe/ibHyK) 
n/iacTvmecKy»o Ae^op^^uMto n/iacTwpa 17 no 

MaKpO* H MMKpOHepOBMOCT«M BhyTpehHeM 

20 CT6MKM o6caAMOM ko/iohhw m ynpOMMneT no- 

BGpXHOCTH blft C/lOlP* BHyTpeHHeM noeepxHocTw 

n/iacTbipp 17. npn AOCTwxeHMM aepxHero no- 
noxccHMfl AopHMPy* 01 ^ 3 ^ ronoBKa 16 cbohm 
topuom B03AePicTByeT hb ojtok Knanana 19. 
25 KOTopurt oTKpuBaeT AOCTyn pa6o4efl x<ha<o- 
cth H3 icanepw hba A^*^pe«waJibHbiM nop- 
ujhbm 12 no xaHa/iy ob no/iocTb BcaCbiBaHMfl 
rwAPOHacoca. 

B 3tom nonox<eHMM KOHtaxTHan nnomaAb 
30 h yAepttWBaiomee ycwnwe n^acTupw 17 wa 
crenice o6caAHOft icoaohhw aoct3TOmhw 
eroyAep>KMoaHvifl u AM4>$epeHUManbHbift nop- 
ujeMb 12 BMecTe c AopNwpyiomviM xonycoM 14 
vi p3CK8TUBaK>meft ronoaxoPi 16nepeMecTHTCJ» 
35 BBepx. o6ecneMviBafl no/tMbt* wx bwxoa n/ia- 
CTUpfl 17. 

Rocne 3aecpiueHvifl pa6oTu noyctaMOBice 
nnacTupA 17 aiieKTponpHBOAOM 3 o6ecneMw- 
aaetcn bcBo6oKAeHwe xopnyca npw6opa ot 
40 cxeHxyi o6caAHo^ ko/iohhw h 33tbm ycTpoiPicr- 
bo TpaHcnopTMpyeTCw Ha noaepxHOCTb. 



cp o p m y r\ a n3o6peTeHnn 

• YCTpOftCTBO A^A peMOHTB o6C3AHOW KO- 

45 noHHM, BKj)K)Ha»oiHee xopnyc. ycraHoaneHUbie 
b weM aneKTponpuBOA c peAYKTopoM. tmapo- 
Hacoc m rMApouwnviHAP c ncrnbiM nopuiHeM w 
ujtokom. MeTafl/umecxH* nnacTbipb. ycraHOB- 
nBHHyto noA hum Ha Ba/iy xopnyca pacicaTUBa- 
50 K>my»o ro/ioaKy w pa3MemeHHWrt b hm5khb« 
sacTM xopnyca c Bo3M0*H0CTbK> aaawMoAeti- 
ctbm« c MeTa/tAMMecxviM nnacrupeM ynop. ot- 
/iMHdiouieecji tcm. hto. c uenbio noawuie- 
hvi5? H3AexH0CTw ycTaHOBKM MeTa/inviMetxoro 
55 nnacTwpn. oho CHa6*eHO xecTKO caflaaHHUM 
c ynopOM npMBOAQM ero oceaoro nepeMeiue- 
hh« w pacno/io)KeHHbiM H3A pacKatWBawiue^ 

rO/IOBKOO AOpHMpyK>mHM XOHyCOM. ,yCT3HOB- 
/leHHWM M3 UJTOKe rHAPOUMAHHApa C B03MO)K- 
HOCTbVO B3aHM0AeMCTBl1Jl C MeT3/l/1HMeCKHM 



n/iacTfeipeV ea/i xopnyca KMHeMaTtf^ecKM Can- 
aan c ane<TponpMBOAOM. npMBOA oceeoro ne- 
peMetuehHi ynopa Bbinoflnen e bha^ 
A vi<^4>epGHi4Ma^LHoro nopumsi, ycTaHOBfleH- 
Horo b icopnyce m 66pa3y»oiuero c ero cremca- 5 
mm abc KaMepw, mApa8AMMecicM cBR3aHhbie 
Me^Ay Co6oh KaHanoM c pacno/io*eHHWM a 



!1 • 6 

*eM o6paTMUM K/ianaMOM co uitokom. npu 
3tom OAHa 1*3 KaMep rMApaanwHecKw cB*3aHa 
c no/ioctbio nar HcraHun, APY ra * " c nonocTbio 
BcacwsaHMfl rnAP OHacoc3 ' 3 AOpHwpyioiUMvi 
KOMyc yctanoB/ieH c B03MO»cHOCTbio B3anM0- 
Ae&CTBua b BepxneM ncmo*ceHHn co wtokom 
a6paTNoro K/ianana. 



1659621 



• CacT8BMTe/ib H./leeKoees 
PeBgKT.dp> K)?CepeA» ' • TexpeA M.Mopr enrsn Koppeiaop MJleMMH* 

3aica3r-182^ Twpa*c360 floAnuCHoe 

focynapcTeeHHoro KOMwrera no M3o6pereHH«M w gTKpu™*M npw TKHT CCCP 
113035. Moc*ea.X-35. Paytucica»Ha6.. 4/5 



npon3fiOACTBeHMO-M3A3Tent.c«titi kom6*h3T TlaTCMT**. r. YacropOA- ynTarapuna. 101 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU (11) 1659621 Al 
(51) 5 E 21 V 29/10 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 4638148/03 

(22) 12/26/88 

(46) 6/30/91, Bulletin No. 24 

(71) All-Soviet Scientific Research and Design Institute in Geophysical Methods of 
Examination, Testing and Control of Oil and Gas Prospecting Wells 

(72) E. N. Utrivanov and A. S. Naigorin 

(53) 622.245.4 (088.8) 

(56) US Patent No. 3179168, 166-14, published in 1965 

USSR Copyright Certificate No. 1571213, CI. E 21 V 29/10, 7/26/88 

(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation 'of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible}. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 1 9, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, wiU move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. <n and for the State of Tama 
My commission expire* 03-22-2003 
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